INTRODUCTION
A slightly shortened form of the original 'Nachmansohn-Cycle' is depicted in Fig. 1 (Nachmansohn, 1955 (Nachmansohn, , 1959 (Nachmansohn, , 1975a . / Citric a, cid \ /~ J .... J system) (glycolyl inc°cycies 'f"T P \1
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Fig . 2. Acetylcholine(AcCh) cycle of the dissipative chemical control of stationary membrane potentials, ~, and transient potential changes (and ionic crossmembrane curren~). The AcCh control cycle for the (rapidly operating) gateway G(Ca binding and closed) and G'(the open permeative configuration) consists of the AcCh receptor system (R), the AcCh esterase (E), the choline-O-acetyl-transfer~se (ChT), and a (hypothetical) AcCh storage (S) system. The continuous flux of AcCh through a R-E-ChT-S control "subunit" is maintained by ChT (coupled to the choline (Ch +) uptake syst~m),and by the practically irreversible hydrolytic removal of AcCh ion, A ,from the reaction space 2 by E. The opening-c½~sing process G~GI is controlled by the overall receptor reaction R(Ca )n+A+~(A+)R'+nCa z+, with n~2-3. R is the low, and R' the high, conductivity configuration of the receptor. R" accounts for pharmacological desensitization. In the resting steady state, the membrane potential (A@) reflects dynamic balance between the active transport (including AcCh-synthesis systems) and the flux of AcCh through the control cycles surrounding the gateway. Fluctuations in membrane potentials and ionic currents are amplified by fluctuations in the local AcCh concentrations. The AcCh control cycle is probably coupled to the electric field of the membrane by the receptor system. The encircled numbers refer to different microreaction spaces for the processing of AcCh. This picture summarizes the present knowledge and is a modified version of a former scheme (Neumann & Nachmansohn, 1975) .
In programmatic assays (Neumann, Nachmansohn and Katchalsky, 1973; Neumann, 1974; Nachmansohn, 1975b, 1975a) (1) AS ~ S' + A 2+ (2) A + RCa ~ AR' + Ca
Equations (2) and (4) model Ca2+-effects as specifically proposed by Nachmansohn (1968) .
The present version of the acetyleholine cycle (Neumann and Nachmansohn, 1975a,b) is depicted in Fig. 2 Since practically complete inhibition of AcChE with neostigmine causes an increase of the peak amplitude of mepc by a factor of 1.4 and a prolongation of the decay phase by a factor of about 2 (see Fig. 3 and Gage and McBurney, 1975) , the receptors in a normal mepc appear not to be saturated.
In order to model AcChE inhibitor effects on mepc consistent with the inequality (5), the elementary conductance increase must invoive at least two AcCh molecules (Neumann, Rosenberry and Chang, 1978; Rosenberry, 1979) . Using several assumptions on receptor density in the synaptic cleft and applying the reactions
2A + R 2 ~__ ARR' + A ~__ (AR')
A + E ~ AE ~ E + P (6)
in a competitive model, Rosenberry (1979) successfully simulated mepc; for equation (6) see also Sheridan and Lester (1977 Katz and Thesleff (1957) .
where R" is one of probably more desensitized receptor states (see also Rang and Ritter, 1970 Table  3 of Magleby and Weinstock, 1980 A + R 9 AR AR ~AR Ca + R ~ CaR Neumann, 1980, in press ). This value is somewhat less negative than that indicated for the esterase.
But it seems that in both proteins of the permeability control system there are larger electrostatic contributions to the rate with which cationic ligands like acetylcholine are bound.
The estimates for bimolecular rate constants kl (eff) of AcChR-ligand binding appear to deDend strongly on the type of ligand used: for decamethonium 2 x 10 ~ M-is -I and for carbamylcholine and acet~lcholine ~07 M-is -I (Sheridan and Lester, 1977) , for suberyld~choline 0.98 x 10 M-Is -I (Barrantes, 1978) , for NBD-5-acylcholine ~ i0 M -I s -I (J~rss, Prinz and Maelicke, 1979) . A key result of relaxation kinetic studies is that the overall relaxation of AcChE and N-methylacridinium is bimolecularly controlled (Rosenberry and Neumann, 1978) as modelled in Fig. 7 . The bimolecular rate constants between I0 I0 and 109 M-Is -I are unusually high for enzyme ligand interactions. In addition, the association rate constants k12 are very strongly dependent on the ionic strength, Ic,©~the solution (Nolte, Rosenberry, Neumann, 1980 19~S, Neumann and Bernhardt, 1977) . In particular, the conducting conformation of the Na -ion channel is clearly a metastable, short-lived state as appears to be the case with the permeable AcChR conformation (Neumann, 1973 (Neumann, , 1979 . In a recent study it was found that kinetic models which can successfully simulate the ion-permeability features of axonal Na + channels, suggest the presence of bimolecular reaction steps in the activation of channels (Dorogi and Neumann, 1980 and this volume 
